Methodology: Observational cross sectional study.
Introduction:
In preschool age 47.4% are suffering from iron deficiency anaemia. Prevalence in Asia is 65.5% 1 . In Bangladesh prevalence in preschool age is 47% according to 2001 survey 2 . To define anaemia WHO cut off value of haemoglobin is being used. But it is well known that normal level of haemoglobin in a population varies with age,gender, altitude, race and ethnicity. Lower level of haemoglobin has been observed in children of Asian and African origin in comparison with American and European origin 3, 4, 5 . Weihang et al concluded in their study that blood values differ by age ,sex and race. It was obvious that there was significant difference of Hb, PCV, MCV, MCH, MCHC values between white and blacks in all ages (6) . Normal haemoglobin level should be defined for each particular group of population in order to see the prevalence of anaemia in the particular population group. We have to know the haematological parameters in our children for better understanding of their normal growth and nutrition status.
Methodology:
Study was conducted in Rangpur district of Bangladesh. Children of 1 yr. to 14 yr. attending the out patient departments of Rangpur Medical College and eight upazilla health complexes were included in this study. Systematic random sampling was done. Chronic and recurrent illness and any inflammatory condition was excluded by history and clinical examination. Anaemia was screened out clinically. Nutrition status was determined by anthropometry and Z score of height for age and weight for age. Venous blood sample was collected and Hb., PCV, MCV, MCH, MCHC, S.Iron and S.Ferritin were estimated. Haemoglobin was done by cyanmethaemoglobin method and other haematological parameters were estimated by fully automated haematology analyzer; Sysmex XT -1800i, Japan and Immulite -1000 analyzer USA. Peripheral blood film was scaned by qualified haematologist to exclude the possibility of congenital haemolytic anaemia. Study was done during the period of January'08 to December'08. Sample size was 250 to give 95% confidence interval of 0.04 with standard error of 1.96. It was rounded upward to 300 to reduce sample error.
Result:
Age of the study population ranges from 1.4 yr. to 14 yr. Mean age was 7 yr. with SD;+3.12yr. Demography of the study population is as follows. Hb. was distributed normally with no skew ness. Hb. level and other haematological parameters are given bellow (Table II) . Haematological parameters were normal in comparison to their reference value, which indicates that the studied population was not anaemic. In this population haemoglobin is distributed normally (Fig:1 ). There was no skewness. There was no significant difference in haemoglobin level between the male and female groups(P = 0.65). Mean haemoglobin distribution in different age group differed significantly(P = .000). Factors those affected mean Hb. level were father's education(P = 0.01), Parental occupation(P = 0.002), total monthly family income( P= 0.014). Z score for weight for age was found to have no significant correlation with haemoglobin level of the study group(r = 0.005, P = 0.927).
Fig-1: Distribution of haemoglobin in studied population
There are high correlations of haemoglobin in the studied population with PCV, MCV, MCH, MCHC, S.Iron, but no correlation was found with S.Frritin. These are shown in Table- III. 7 . This difference is probably physiological. Nutrition seems doesn't have anything to do with this difference. Because in all age group mean Z-score for wt. for age was -2SD. More over it was found that there was no significant correlation between mean haemoglobin and mean Z-score for wt. for age(r=0.005, P=0.927). There was no observed significant difference in Hb. distribution in different sex groups in the study population. There was also no significant difference in mean haemoglobin among male and female children in different age groups. In this study mean haemoglobin for male children was, 11.4gm/ dl(±1.13) and that for female children was, 11.43(±0.99). Mann and WhitneyU test shows no significant difference of mean haemoglobin between two sexes(P=0.836). Hawkins et al. has shown in their study that sex difference in mean haemoglobin becomes apparent after 20 yrs of age 10 .WHO also has not recommended any different value for male and female children 1 . However there is significant age specific variation in mean haemoglobin.Significant difference was observed in mean haemoglobin among different age groups(P=0.01). This was noted in other studies also 11, 12, 13, 14 .Age difference and age group variation is well documented by WHO and other studies 1, 15 14 .
However other studies support the view that deficient iron intake is important contributor for low haemoglobin in infancy and early childhood 17, 18 . In the studied population haemoglobin was normally distributed and there was no skewness. This indicates that haemoglobin values found in this study are normal for the studied population.
The WHO cut off value for haematocrit below which anaemia is considered to be present in children are as follows 1 ;
Age it is obvious that distribution of MCHC in this study is within normal limit. Mean MCHC was positively correlated with haemoglobin level(r = 0.198, P = 0.001). Serum iron was found to be positively correlated with level of haemoglobin in this study(r = 0.242, P = 0.000) The mean value was 59.72±32.94µgm/dl which was also within normal limit(22 -184 µgm/dl) 11 . However iron depletion state is better reflected by serum ferritin level. WHO cut off value for serum ferritin is 15ngm/dl. Bellow this level iron store is considered to be depleted 1 .
In the present study mean serum ferritin level in apparently non infectious children was 59.4ngm/dl. So, it can be assumed that the studied population was not iron depleted.
Conclusion: With all these observations and analysis it can be concluded that the normal mean haemoglobin of the study group of children (1yr to 14 yr. age) is 11.41gm/dl with SD=±1.07. Median value is 11.5gm/ dl. Percentile values are; 5 th percentile= 9.5gm/dl,50 th percentile=11.5gm/dl, 75 th percentile=12.1gm/dl and 95 th percentile=13.1gm/dl. Haemoglobin is distributed normally in the studied population. No significant difference in mean haemoglobin between two sexes was observed. There was significant difference in mean haemoglobin between different age groups. Socio demographic factors that affect haemoglobin in a positive way are; total monthly income of the family, parental literacy and occupation of the parents. Important factor that was found to have no significant correlation with haemoglobin level was weight for age Z score. Haemoglobin distribution among 1yr. to 14 yr. age group of children was almost same as WHO set level.
